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The findings in this report are not to be construed as
an official Department of the Army position , unless so
desig nated by other authorized documents.

Mention of any trade names or manufactur ers in this report
shell not be construed as advertising nor as an official
indorsement or approval of such products or companies by
the United States Government. ft
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FOREWORD

This report was prepared by the Metals and Ceromks Information Center

operated by Battel le ’s Columbus Laboratories , 505 King Avenue, Columbus,

Ohio 43201, under USAF Contract F336 15-7 1—C— )067 . The work described

here in was accomp lished under Project Number 8975, Materials Information

Anal ys is Centers . This effort has been administered under the direction of

the Air Force Materials Laboratory , Mr Force Systems Command , Wri ght—

Patterson Ai r Force Base, Ohio, w ith E. Dugger (DO) as project engineer .

Commencing in FY73, this effort will be administered by the Defense

Supply Agency with Technical Supervision by the Army Materials & Mechanics

Research Center , Watertown, Massachusetts , Dr. J. J. Burke, Contract ing

Officer ’s Techn ical Representative .

This report covers the period of work August 1, 197 1, to July 31, 1972 .

The report was released by the author November 1972.
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F ABSTRACT

The Department of D.~fense, in 1955, es tablished the Titanium Metallurgical
Laboratory at Battelle-Columbu s, expanding the scope and changing the name
to Defense Metals Information Center in 1958. The Defense Ceramic lnfor-
mot ion Center was ass igned to Battelle in 1967 . The two Centers were com-
bined in 1971, forming the current Metals and Ceramics Information Center
(Md c). This is the first annual report on the new MCIC program, but its his-
tor ical data are derived from the seventeen continuous years of these DoD
information service activities .

In addition to the merging of the two Cente rs, Fiscal 1972 was marked by the
introduction of the full service—charge policy, wh ich became effective for all
MCIC services as of 1 January 1972 . The first change was reflected in new
formats and, to some degree , new serv ices; the second has had a substantial
effect on the dimensions and directions of the Center ’s efforts .

During the contract year reported, 3247 references were added to the approxi-
matel y 100,000 items in the MCIC f iles . 580 technical inquiries were pro-
cessed (more than 80 percent of these before the introduction of inquiry charges) .
61 issues of the Reviews of Metals and Ceramic Technology were published; the
Reviews now are sold under subscri ption through NTIS. Nine formal state—of-
the—art reports were published, and three new handbook programs were initiated.
Several special studies were conducted for the Office of the Director of Defense
Research and Engineering.

The Center met its contractual goa l for recovery of product and service costs ,
although the mo~or port ion of the returns were from special studies , rather than
from direc t ‘sales ’ .

The information operations of MCIC were converted totall y to the computerized
system which was initiated in 1970. Arrangements were implemented for use of
National Technical Information Service (NTIS) for marketing and distribution of
MCIC publications .

Ill
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ANNUAL REPORT

METALS AND CERAMICS INFORMATION CENTER

November 1972

In 1955, the Department of Defense established at Bottelle the Titanium Metallurgical
Laboratory; three years later , this program was expanded in scope, and became the
Defense Metals Information Center (DMIC). Based somewhat on the DMIC examp le, the
Air Force established the Ceramics and Graphite Technical Evaluation Center at Wright-
Patterson Air Force Base in the ear ly 1960’s . Later chartered as a DoD information
analys is center , this program was assi gned to Battelle in 1967 as the Defens’~ Ceramic
Information Center (DCIC).

The Metals and Ceramics Information Center (MCIC) resulted from the merger of DMIC
and DCIC , effective 1 August 1971. To effect the combination contractuall y, the
scope and objectives of Contract F33615-71-C— 1067, which previousl y had covered the
DMIC program only, were modified to incorporate coverage of ceramic materials. In
November 1971, a substant ially rev ised work statement for that contract was approved,
author izing the service charge policies discussed below . The contract provided for
operat ion of the new MCIC for the period 1 August 197 1 through 31 July 1972 . This
report covers MCIC activities for that period, i.e., nominally for FY72 .

During the reporting period, the Contract ing Officer ’s Techn ical Representative (COTR)
was changed from the Air Force Materials Laboratory (AFML) to the Army Materials and
Mechanics Research Center (A MMRC). The transfer of assignment was officially 1 July
1972, but the trans ition in monitorship began in March and effectivel y was complete by
May .

The emergence of the new MCIC in August 1971 also was marked by the announcement
of a service charge program in accordance with the established policies of ODDRE .
Pending resolution of the related contractual authority and of arrangements with National
Techn ical Information Service, as discussed below, a period of transition from the former
no—charge pol icy to the full—charge plan took place during the months of August through
December 1971. The new policy was full y implemented effective 1 January 1972 .

SCOPE AND PURPOSES OF MCIC

MCIC is recognized as a forma l Department of Defense Information Analysis Center . As
such, its objectives are to provide scientific and technical information analys is services
to the Department of Defense components, contractors and grantees, US Government
agenc ies and their contractors , and to the private sector on the following materials:(1)

( 1) For the complete MCIC contractual work statement refer to A ppendix A.

~ 
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Metals: Titanium and titanium—base alloys , bery llium and bery ll ium—
base alloys , high—strength steels , high—strength aluminum alloys , high-
strengt h alloys for elevated—temp erature service (supera lloys), r~ f ,ac-
tory meta ls , compos ites of , or conta ining, t hese metals , c~ d coatings
to improve corros ion and oxidation resistance of these mater ials. Mag-
nes ium, r henium, and other metals and alloys used in struc tural applica-
t ions shall be covered on a limited basis as resources permit and needs
For information on these materials are recognized .

Ceram ics: Sing le crystal and polycrystal line metal oxides , su lfides , car —
bides , borides , nitrides , si licides , intermetal lics , metallo id ~‘lement~,
and their refractory compounds , glasses , car bons , graphites , and coa t-
ings for these materials , and combinations and composites of these
mater ials with themselves or with other materials.

To accomp lish these purposes , the MCIC program consists of four basic funct ions
(Figure 1).

1 . Maintenance of a comprehensive , up—to -date , authoritative
Techn ical Information Base

2. Response to requests for technical advice and assistance From
Government agencies , contractors , suppliers , and the public
sector

3. Issuance of a series of timel y Reviews of Recent Technical
Developments on a variety of subjects within the MCIC scope

4. Publication of Technical Reports , Handbooks, and related docu-
ments appraising the state of the art of metals , ceram ics, and
processes within the MCIC scope .

In addition, MCIC prov ides capabilities for special assi gnments , such as preparation ,
publication and maintenance of engineering handbooks, conduct of critical surveys ,
and materials technology assessments , etc .

ORGAh~IZATION OF THE MCIC PROGRAM

The Metals and Ceramics Information Center is assi gned to the Materials Anal ys is
Division of Battelle ’s Columbus Laboratories . The Chief of that Division also serves
as MCIC Director (see Figure 2a) . A tull-time staff of approximatel y seventeen engi-
neers , information specialists , and secretarial assistants is substantiall y supplemented

2
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by near ly 100 eng ineers and scient ists throughout the Batte lle staff who contribute

on a part-t ime basis as required . It is this selec t coterie of qua lif ied authorities
in the metals and ceramic technolog ies w hich constitutes the princi pal streng t h of

Md c; their exper ience and dail y part icipation in ad vanced materials research

provi de the Center ’s users wit h expert advice and authoritative state-of-the— art
publications (see Fi gure 2b) .

IN FORMATION OP ERATIONS

The MC)C technical information base has been designed to provide time l y, compre-

hensive , aut horitot ive information to engineers and scientists , wor king on Center

ass ignments and pro jects . The technical fi les serve as the basic reference tool ,

recor ding and detailing advances in materials technology during the past two dec-

odes . The Metals and Ceramics Information Center f i les represent more than

100,000 technicall y rev iewed and anal yzed documents covering the time period

1955 — 1972 . It is the largest collection of its kind in this country .

During the past year , 3247 documents were selected for addition to the technical

files . Of these, 1007 were in the area of ceramics and 2240 were metal—o riented .

These numbers are compared to those reported for the final years of DMIC operation

in Table 1

TABLE 1 . PERTIN ENT ACCES SIONS

Tota l Miscek

Year Accessions* Reports Art ic les Papers Internal laneous

797Q* 2845 (metals) 1640 914 213 57 21

1971** 2310(metals) 1422 561 210 61 56

1972*** 2240 (metals) 2164 765 235 27 56

1007 (ceramics)

- 

*~~c of temporary items such as tech CQI  news ~~ eases --
journals and newspapers .

**Projected to reflect a 12—month DMIC operation .
***Operated as MCIC.

Table 2 shows the relative makeup of input. Fisc al 1972 figures ore compared with

similar data for the past five years of operation of the Defense Metals Information

Center. While there has been a sli ght change in composition from 1971 , the

figures are exceptionall y constant over the period covered . Government report

literature constitutes 66.6 percent of the Center input; journal articles 23.5 percent;

papers presented at technical meetings 7.2 percent; internal MCIC papers (such as

tri p reports and letters 1.0 percent , and other miscellaneous items 1.7 percent) .

6
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TABLE 2. PROFILE OF MCIC AND DMIC COLLECTION , percent

Category 1972 1971 1970 1969 1968 1967

Government Reports 66.6 61 .5 57.6 62.6 63.4 62.8

Journal Art icles 23.5 24.3 32. 1 23.9 21 .1  24.6

Papers from Meetings 7.2 9.1 7.5 10.0 11.1  7.8

Internal Papers 1.0 2.6 2.0 2.2 2.9 2. 1

Miscellaneous 1.7 2.4 0.8 1.3 1 .5 2.7

During FY72, reports were received on contracts sponsored by the following organiza-
tions:

Ji~~ of Contracts % of Total

Air Force 242 40
Navy 138 23
NASA 95 15
Army 95 15
AEC 35 6
Miscellaneous 2 1

The majorit y of government  R&D programs monitored by MCIC for technical input pur-
poses are identified through a continuing survey of Commerce Business Dail y. Records
ore kept of all reported contract awards on subjects within the MCIC scope . This
permits a regular assessment of the distribution of government investment in materials
R&D and is the basis of MCIC’s Contracts Data File. Such contracts award s informa-
t ion also is comp iled, indexed , and regular ly publ ished by MCIC as a service to its
users .

In each instance of new contract initiation on a subject related to the MCIC scope ,
form reques ts are sent to the government project engineer and to the contractor , request-
ing that MCIC be added to the primary distribution of technical repor ts . In about 60
percent of such cases , the request is honored, giving MCIC immediate access to the
program ’s sta tus and results . In those remaining instances where the MCIC request is
refused (or ignored), the reports are requested through DDC. It should be noted that
these procedures are time—consuming and costl y; much of this effort could be saved if ,
as has often been suggested, DoD were to mandate automatic distribution of contract
reports to the DoD Information Anal ys is Centers .

7
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The curren t ra te  of new accessions for the MCIC fi les is about 300 per mont h. Ea c h
acqu isition passes through a series of reviews and evaluations to determine appl icab i l—
ity to MCIC scope , t imeliness and merit of content , restr ictions on use, pert inent
Mdc technical specia list(s) , etc . It then is indexed and marked for extracting of
essentia l content. The bibliograp hic data and index terms are then entered into
MCIC’ s files; in some instances , the extract also is prepared at this time. (In a
majority of cases, however , the extract is not entered into the fi le until the fi rst time
it is required for output purposes.)

Figure 3 schematicall y dep icts the flow of MCIC’ s information storage and retrieval .

Both predecessor centers , DMIC and DCIC , used a multi ple cross—filed manual card
index system , including extracts or abstracts . These manual files are maintained for
reference purposes but the active MCIC information base is now automated, using
Batte lle ’s BASIS 70 program.

BASIS 70 is a highl y sophisticated computerized information storage and retrieval system .
The system involves teletype or hig h-speed CR1 terminals coupled to a time-shared
computer housed at Battelle. Using an Itel 852 business machine, machine-readabl e

paper tapes are processed in accordance with established formats . These paper tapes
have been converted to magnetic tape and run throug h several computer programs designed
to produce a di gitized record . Index and header files have been built for the ‘working—
data base’ . The computer files ore searchable by publication data and index terms
precisel y in the same manner as the former manual Ffles. The advantage of per forming
searches based upon Boolean statements (and/or log ic) increases the speed and efficiency
with which very specific information can be retrieved . In antici pation of future growth
in usage , a continuing researc h and development program aimed at upgrading the
BASIS 70 system is in progress . This wi l l  prov ide on—line updating, purging and editing
of file s, so that quali fied remote users can conduct their own file maintenance.

Botte lle is in the process of installing a second computer faci l i ty (Cy ber ‘73) . Imme-
diate effects of the new computer will be the availability of several billion characters

of hi gh-speed storage and the ability to support approximatel y one hundred simultaneous
on-line users .

MCIC is experimenting with a microfiche storage device which acts in conjunction with

the computer to provide a full y automated information storage and retrieval system. The
ori ginal document is microfilmed and stored off—line at the terminal site . The fiche is
coded with the appropriate access ions number . While query ing the computer system , the
user may request a disp lay of the microfiche . The image is projected from the storage
carouse l into a CR1. The image may be electronicall y edited and such revisions are
stored in the computer processor memory . The two sources of information are integrated
together in proper alignment and disp layed as one composite output image on the system ’s
monitor .

This system provides the means of handling vast data collections without the associated
hi gh costs of keypunching data conversion and computer storage. It further permits the

8
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storage of graphics , an important feature not readil y ava ilable in conventional com-
puter systems . Finall y, it wi l l  permit storage and ‘on—line ’ retrieval of extracts,
currentl y not stored on machine in MCIC’s system , due to the high costs of such
storage .

An essential aspect of the conversion of MCIC’s in formation system to computer
storage/retrieval was the development of a working thesaurus . Subject indexing of
MCIC documents employs the philosop hy of free and unencumbered selection of clue
words (index terms). The result is an open-ended unstructured technical vocabulary .
Such a vocabulary is workable in a manual system but when using noninterpretive
mechanical searching (computer), control is needed over the indexing vocabulary .
Thesaurus development has progressed in three areas: (1) generic and automatic
control for alloys and compositions (Figure 4a), (2) generic starting trees (Figure
4b), and (3) semantic control for the unedited raw vocabulary (Fi gure 4c). The
current MCIC thesaurus contains more than 6700 terms and is incorporated in the

MCIC/BASIS 70 program.

The current MCIC computerized information base contains nearl y 6000 citations (the
total information base, including the manual system , covers more than 100,000 refer-
ences). Additions to the machine file are being made at the rate of about 300 acces-
sions per month.

PRODUCTS AND SERVICES

As noted in Figure 1 , the ‘output ’ of MCIC falls into four categories: (1) Response to
Technical Inquiries , (2) Issuance of Current Awareness Bulletins on metals and ceramics
technology, (3) Technical publications, and (4) Special studies .

Technical Inquiries

Since the inception of the DMIC and DCIC programs , the philosophy of their management
has been based on the belief tha t the most important service to be performed is to assist
in the solution of immediate, urgent techn ica l problems . Thus, fast and authoritative
res ponse to technical inquiries has always been given high pr iority in these programs .
DMIC and DCIC —- and now MCIC —- have benefited greatl y from their location within
the Bottelle—Columbus structure , mak ing available to the Center , and its users , a large
number of experienced authorities in metals and ceramics technology . Thus , an inqu irer

has been able to discuss his problem with, and ask quest ions, of a contemporary tech-
nologist with the experience and resources necessary to ass ist in rap id solution of the
technical issue .

10
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During the seventeen years of DMIC and DCIC services , the peak period for technical
inquiries was 1967, when a total of 1761 inquiries we re processed by DMIC and
by DCIC. In 197 1, the totals for a 10-month contract period were 942 metals inquiries
and 43 1 ceramics inquiries .

In the 1972 12-month contract period, the tota l number of technical inquiries processed
by MCIC dropped to 580 -— 471 for the first half of the year (August 1, 197 1 to
January 31, 1972), and only 109 for the second half (February 1 to Jul y 31). Although
the slowdown in the aerospace industry and other defense-oriented industries accounts for
some of the recent decrease in inquiry activi ty, the overw helming decrease during the
second half of 1 972 can be attributed directl y to t he introduction of charges for these
serv ices beginning in January .

Desp ite the decrease in technical inquiry activity in the last six months , anal ys is of the
distribution of tec hnical inquiry subject areas within the MCIC scope provides administra-
tive awareness of the areas of greatest concern to present use rs . Table 3, show ing the
distribution of technical inquiries during the first half of the contract period , may be
compared directl y with Table 4, wh ich shows the second half distribution . For an equit-
able distribution of subjects, some of the comp lex inquiries were subdivided into several
subject categories, so that the total number of subj ects of Tables 3 and 4 (827) is greater
than the actual total number of inquiries (580).

Although most of the subject headings are self-exp lanatory, two need clarifkation . The
column heading “Use, Market , and Source Information ” refers to requests involving appli-
cat ions of materials , relat ive costs dealing with past , present , and projected markets for
materials , procurement of materia ls , and contract identification . For the most part, the

row heading “Miscellaneous ” refers to materials that are of infrequent interest, that now
are only marginall y within the MCIC scope , or that deal with a combination of metal sys-
tems . Both tables show that titanium and properties of materials continue to be of greatest
interest to MCIC users , as they have been in the past.

An al ysis of MCIC technical inquiries since the inception of service charges (January 1)
offers the following interesting conclusions:

Of a total of 104 organizations using the inqui ry service , 38 were non-

defense—oriented ; altogether , the 104 organizations submitted 153

inquir ies

Roughl y half of the inquiries called upon the expertise of an MCIC
eng inee r or scien tist; the remainder were prim aril y literature searches

Most individual requests cost less than $200 (many only the nominal mini-
mum of $35); all paid requests through July 31 y ielded a tota l income of
$9,073

12 
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Only 5 organ izations submitted more than 1 request (3 of these were
government agenc ies, 1 aerospace contractor , 1 commercial firm)

Many problems , most of them predictable resu l ted from initiation o~ c harges for informa-
t ion services . A pply ing a charg ing scale or “yardstick” to answers to inquiries “before
the fact ” has been particularl y troublesome because a cursory effort must be expended to
determine (1) whether a simp le file search wi ll suffice, or (2) whether the services of a
Battelle technologist must be used, and the initial effort often may yield a correct
answer , positive or negative , before authorization to proc eed has been given . In any
case, exper ience has taught the MCIC specialist that a negative answer (one that indicates
that no data exkt), regardless of the effort necessary to determine it , is not marketable.

Requestors must be informed of charging requirements and methods of implementing pay-
ment at the t ime that a request is made. Usuall y, wh ile the requestor is determining
whether his company (supervisors and/or business administrators) wil l  allow charges , MCIC
must eva luate the request and estimate its cost. Consequently, most requests requ ire two
or more te lephone contacts , often including one with a company procurement official , and
somet imes a letter exp laining the type of answer to be given and the cost. If authorization
is received, usuall y by way of a delay ing purchase order , the MCIC response must always
include a written reply, often with cop ies of the covering letter going to the requestor ’s
business office , his supervisor , or both. The burden of “red tape” required both by MCIC
and the MCIC user tends to Counteract the Center ’s capability of instant response to urgent
tec hnical requests , causes more than hal f of the incoming requests to be cancelled before
authorization to proceed can be obtained, and results in costl y, unre imbursed efforts by
both MCIC and user.

Experience to date with charges for technical inquiry services has made two facts appar-
ent:

(1) Defense materials , aside from common structural materials , used by
all industry, are too sophis ticated and too expensive for nondefense
industrial use, and, therefore, information about them is only rarel y
of in terest to the public sector .

(2) Most government agencies and their contracting industr ies, particularly
the aerospace industry, hove no s imple mechan ism for pay ing for rap id
responses to techn ical requests .

Recent experience also suggests that many companies and government agencies , in on ef-
fort to keep outside cos ts at a minimum, have lowered the “qual ity ” of requests to the
point where low—cos t, ke y -word , computer  searches for bibliographic information are sub-
stituted for answers requiring tec hnical expertise . Although MCIC’s fi les are capable of
providing annotated, care full y evaluated bibl iographies , such serv ices do not employ the
most valuable resource of the Center , its ‘res ident experts ’ in materials technology;
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TABL E 3. DISTRW UTION OF TECHNICAL INQUIRIES

Auoust 1. 1971 to Janu~ v 31. 1972 F~~ i ~.it FY12

C C
C C 0 .5 0

~~~ £
0’ ~~ ~

. 
~~ 

0

M A T E R I A L S  U- ~ 
,-‘ -J

°- E c ~ 
4i )~ >. 2 ~ 9

- 0 0 .C ~ ; 0 ~ 0 ~.
~~~~~~~~~~~~~ a- a.

LIGHT METALS

A lum,num 1 2 5 5 23 2 3 15 2 58

Berylhum 1~~~~~~~~~~~~~~~~~~~~~~~~ _ _ j~~~_ j j_ _ _ _~~~~~ _ _L  11
Magnesium 1 1 1 2 1 3 1 10

Titanium 31 4 1 28 1 16 2 39 10 14 25 9 ’  I 2 183

HIGH-STRENGTH STEEL

Maraging 1 10 2 1 1 15

Stainless 5 3 34 4 2 9 2 59

General 2 1 4 5 27 5 5 3 2 1 1 56

REFRACTORY METALS

Chromium

Columbium 2 1 1 2 6

Molybdenum 6 1 1 1 3 12

Rhenium 1 1

Tantalum 5 1 2 4 1 1 14

Tungsten 2 1 2 3 1 2 11

General — — — — — — _L ...L ~~~~~~~~ 
_J~ — — _J_ 8

SUPERALLOYS

Nt-Base 1 1 1 6 1 6 21 2 1 7 3 50

General 1 1 3 1 9 2 1 1 4 23

FIBER REINFORCED
METALS 1 2 3

MISC. METALS 25 7 1 8 2 33 2 7 14 15 6 120— — — — — — — — — — — — — — a —
CERAMICS 6 1 3 2 6 2 1 4 25

GRAPHIT E 2 1 2 1 6

GLASSES 1 1 
— 

2

TOTAL 87 10 3 68 4 52 7 220 30 44 88 32 2 26 673
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TABLE 4. OISTHIIS UTION OF TECHNICAL INUUII4IES
Febr uary 1 to J u ly  31. 1972 S..cund Ha lf )  FY12
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us W U.

L I G H T  ME IA L S

Aluminum 1 1 1 8 1 1 1 1 1 16

Bery l l iu m 1 1 2

Magmiesi umn

T i t i r jum 7 1 1 2 1 3 9 2 ~ 2 1 33

HIGH-STRENGTH STEEL

Mdr.Jg ng 1 1

Stainless 1 3 6  3 1 1

General 1 1 1 3

REFRACTORY METALS

chromium

Columbium 1 1 3 5

Mol ybdruiiirn 1 1 1 1 4

Rhenium

Tantalum 1 1

Tungsten

General 1 2 1 4

SUPERALLO YS

Ni Base 1 1 1 6 1 1 11

General 2 1 3 1 1 8

FIBER REINFORCED
METALS 2 2 4— — — — — — — — — — — — — — — —MISC. METALS 3 1 1 3 6 3 2 4 2 4 29— — — — — — — — — — — — — — — —CERAMICS 6 1 5 3 15

GRAPHITE 1 1 2

GLASSES — — — — — — — — — — — _j_ 1

TOTAL 24 3 2 5 3 14 51 7 10 15 6 1 13 154— — — — — — — — — — —. — — — — —
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rather , the responsibility for study ing reference information, select ing that applicable
to the immediate problem, and correctl y us ing such information is laid back upon the
user engineer —— at a potential cost , of course , For greater than would have been the
MCIC se rv ice charge.

In on effort to partially amel iorate (2) above, MCIC has originated a task order contract
plan which permits an agency or company to maintain an open-ended agreement through
Battelle for servicing all technical inquiry needs . Under this plan, the organization
designates a responsible official whose verba l approval is all that is required for MCIC
to proceed with preparation of a response. Several companies and one government
agency have establ ished such task order agreements . It is hoped that this ‘family ’ of
regular users can be expanded in the coming year.

Reviews of Metals and Ceramic Technology

An important mission of the information analysis center is to alert its user audience on a

t imely basis to significant developments within its various fields of tec hnology -— the
so—cal led ‘Current Awareness ’ Funct ion . In 1962, the DMlC Reviews of Recent Develop-
ments cover ing technical topics within its scope were initiated, and in 1967, the DCIC
Ceramics Awareness Bulletin was started —— each with the purpose of fulfilling this

important need in the metals and ceramics technical communities , respect ively. With
the creat ion of MCIC and the introduction of publication fees , the two series were re-
formatted as the MCIC Reviews of Metals Technology and the MCIC Review of Ceramic
Technology . Both Reviews now ore available only by subscri ption through NTIS.

MCIC Reviews of Metals Technology

The format of the Reviews of Metals Technology is informal and the subject areas pur-

posely kept flexible in order to accommodate changing emphasis in technology. The
Reviews frequently report unpublished data and highlight important trends in materials
and processing . In general , each Metals Review covers the subject area for a period of
three to s ix months; however , most are issued quarterly. The subscri ption guarantees 48

issues . However , specia’ Review issues also are provided subscribers at no extra cost.

Review authors represent the backbone of MCIC metals expertise . All are Battelle

sc ientists who are authors or coauthors of many papers and reports, and most are well
known in their respective field s. All either are directl y engaged in, or supervise,
research and development in their fields .

Subject areas of regular MCIC Reviews of Metals Technology are:

Advanced Composite Materials Mechanical Properties of Metals
Aluminum and Magnesium Metalworking
Bery ll ium Metals Joining
Corros ion and Compatibility Nickel- and Cobalt—Base Alloys
High—Temperature Oxidation- Powder Metallurgy

Resistant Coatings Refractory Metals
Low—Temperature Properties of Metals Titanium and Titanium Alloys .
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In addition, spec ial Review subjects include:

High—Strength Steels Non-Traditional Machining
Liquid Metals.

The Low-Temperature Properties of Metals Review was introduced in ? 970 as the firs t
regular cooperat ive publication . Costs for the preparation and distribution of this
Review are shared by The Meta l Properties Council. As a result , this issue is provided
free of charge to all on the MCIC general distribution list regardless of whether or not
they are Review subscribers .

MCIC Reviews of Ceramic Technology

The format of the Reviews of Ceramic Technology, although flexibl e, is somewhat more
formal than the Metals Reviews . The Reviews contain digests of technical reports on
ceram ic technology that have become available to MCIC and on occasion feature an
article of general interest. Digests and feature articles are prepared by var ious asso—
c iqtgs af ..tjie Ceramics Research Division of Battelle—Columbus . In addition, the Review
features a section that identifies new research and development in the ceramics field.
The digest contributors and the feature—article authors all are professionall y exper ienced
in advanced ceramic technology and well known in their field .

The Review of Ceramic Technology is published monthly; subject areas covered include:

ceramics processing characterization
se lected glasses fabrication evaluation
glass —ceram ics applications property determ inat ions

carbon and graphite fundamental studies of behavior
and related materials

Subscription Availability

Subscri ptions to either or both Review series are available only through the Nat ional
Techn ical Information Service (NTIS), U.S. Department of Commerce , Springfield,
Virg inia 22151. Subscription rates are as follows :

(1)- MCIC Review of Ceramic Technology , 12 issues , $25 U.S., $32 outside
US.

(2) MCIC Review of Metals Technology, 48 issues , $95 U.S., $125 outside
U.S.

(3) Combination of (1) and (2), 60 issues, $115 U.S., $145 outside U.S.

Examp les of these Reviews are shown in Figure 5.

17 

~~~~~~~ A



_ _ _  -- _ _ _ _ _ _ _ _ _ _ _ _ _-~ - - -~ -~~~~~~~

FIGURE 5. EXAMPLES OF REVIEWS OF METALS AND CERAMIC
T ECHNO LOGY
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Publications

Comp ising state—of—the —art reports , proceed ings of current technical conferences ,
bibliographies , and handbooks , MCIC publications are intended to provide significant
information in a form most useful to DoD components and other U.S. Government
agencies and t heir contractors , in line with the primary objective of the Center. The
c hoice of significan t ’ topics for public ations , if the publication costs were 100 per-
cent subsidized by the Government , wou ld depend only upon the existence of a need
by a Government component and the availability of MCIC resources to cover the
topic. However , under the constra int of a contractual requirement to recover costs ,
select ion of a topic for a publication must also be influenced by the estimated size
of t he total market for copies 0f that publication , including a portion which may
be outside the Government—related group.

The MCIC publications policy of necessit y is evolutionary , because of limitations in
curren t knowledge of the new broader markets . The publication schedule at present
is intended to be balanced and includes reports and handbooks of different types on
a variety of top ics within the MCIC scope, in attempts to determine the size of the
market for each of them . As sales data ore accumulated , it should be possible to
prov ide more publications of the special—interest type, through pr icing to provide
operating funds for them , as well as continuing to publish items of broad interest.

Publications Issued During FY72

The status of the nine formal MCIC reports published during the contract period is given
in Table 5. “Formal” reports include all those that were given an MCIC publication
number. Three types were published: (1) state-of—the—art reports (include evaluative
effort of technical specialists) -- MCIC 72—01 , 02, 03, 04, 06, 07, and 08,
(2) proceedings of technical conferences —- MCIC 72—05 and (3) bibliographies -—
MCIC 72-09. As the table shows, 1000 cop ies of most of these were printed; the
number sold of each as of Jul y 31 , 1972, is given in the last column .

The numbers sold should not be compared directl y, since t hey represent soles over
c ifferent periods of time . The fi gures are quite preliminary ; the sales of 72-01 repre-
sent a period of about 8 months; others substantiall y shorter periods . Pricing was based
on comp lete recovery of investment over assumed total sales of 1000 cop ies (800 for
MCIC 72—06) . Present planning is based on an assumed period of two years for com-
plete recovery on each publication .

In a4dition to issuance of the formal reports listed, MCIC’s publication activities during
the contract per iod included preparation of a camera—read y manuscr ipt for publication
by ASTM, and of a series of special reports for ODDR&E on separate funds appropriated
spec ificall y by that Office (see Special Studies , below) .

The A STM manuscri pt was a 52-page document , “Compilation and Index of Trade Names,
Specifications , and Producers of Stainless Alloys and Superal loys ”, comp leted during
FY72 and scheduled for subsequent publication by ASTM under thei r Data Series
DS—45A . MCIC’s effort on preparation of this document was initiated during the previous
(DMIC) contract period . Partial recovery of MCIC funds expended on preparation of
the document will be effected through payment of a royalt y by ASTM.
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FY73 Publications

The subjects of current report preparation tas ks for which formal reports ore expected
to be issued during FY73 are listed below . Official t i t les have not yet been c hosen
for these :

(1) Proceedings of Superalloys Processing Conference (September 18— 19 , 1 972)
(2) Beta Titanium Al l oys
(3) Fracture Anal ysis by Scanning Electron Microscopy
(4) A Decade of Advances in Welding Technology
(5) Gas -Turbine Materials
(6) New Developments in Nondestructive Testing
(7) Atmospheric Corrosion of Aluminum and Aluminum Al loys
(8) The Metallurgy of Repair Welding
(9) Metallic Prosthetic Materials.

Tasks for preparation of three additional reports wi l l  be initiated in the near future , for
a mainta ined formal-re port publication schedule of about one report per month. Top ics
for t he latter have not yet been chosen .

Additional activit y in publication of special reports for ODDR&E , of the t ype descri bed
above, is ant ici pated during FY73.

Handbooks

In addition to its state—of—the—art reports , MCIC plans publication of several handbooks ,
being prepared under separate funding:

(1) Manufacturing and Quality Assurance Manual on Fundamentals of Forg ing
Practice (Contract No. F33615-71—C—1 565) .

(2) Fracture Mechanics Eng ineering and Design Data Handbook (Contract
No. F33615-71-C.-1227) .

(3) Aircraft Desi gner ’s Handbook for Titanium and Titanium Al lo ys (Revised)
(Contract No. F33615—7 1—C- 1227) .

in a ll of these cases , some MCIC funds will be invested in publication of additional cop ies
of each of these handbooks, beyond the numbers required by each of the contracts listed .
These extra cop ies wi l l  be sold by MCIC at a price calculated to provide full recovery
of funds. Such an arrangement is mutuall y beneficial to the sponsors of the handbook
programs and to MCIC. The handbook sponsors are able to secure their required number
of cop ies at a lower unit cost because the larger printing volume hel ps to offset the
large setup cost encountered for publications of this type . MCIC benefits because it
is able to make this important reference information available to a large number of users
at a moderate cost. Further , MCIC (and NTIS) provide a continuing faci l i ty for the

L 
updating and issuance of supp lements to these handbooks.
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A unique experimental ‘publication ’, prepared during the contract period is a color
f i lm summary of one of MCIC’s engineering reports . Tit led Scanning Fractures  wit h
t t-ie Electron Microscope ’ , the movie is a brief —— but technical l y definitive —— intro-

duction to the use of the scanning electron microscope in fracture analys is , the subject
of t he forthcoming MCIC Report 72— 12.  The 12-minute f i lm is addressed to the
engineer who is not familiar with recent advances in these technolog ies and who
can make use of advanced methods for the determination of causes of material failures .
A variety of uses are seen for this fi lm , including in—house seminars , education programs ,
con ferences , and, of course , promot ion of the MCIC report. MCIC intends to make
a careful eva luation of this method for presenting engineering information, and cur-
rentl y p lans at least two more such experimenta l films .

Special Studies

MCIC is called upon to use its resources for a variety of special anal yses and state—
of—the—art reports , both for its DoD sponsor, for other government agencies , and for
industry . Noteworthy among such wor k during the past year were the following:

1 . Technology Assessments: For ODDRE , MCIC prepared four special
reports and two informa l studies of US versus Soviet technologies .
Dubbed the ‘Red/Blue ’ reports, topics included eleven general areas
of materials and processes; re—entry mater ials; low-drag polymers; and
two classified subjects . Severa l additional topics of interest in Net

Technical Assessmen t are being considered for the coming year .

2. Anal ys is of US R&D Programs and surveys of high—temperature
mater ials research for The Technical Cooperation Program (TTCP).

These studies were funded through supp lements to the basic MCIC contract. Also under-
taken , for the Department of Commerce , but unreimbursed, were a number of short
ana lyses and responses to technical inquiries regarding the critical materials (embargo)
lists

MCIC believes that use of the Information Anal ysis Centers for special studies of this
nature is one of the most valuable , but least emp loyed, functions of the programs . We
hope that , in the future , MCIC wil l  be cal led upon more frequentl y to perform objec-
t ive, author itative evaluations of current technology, of new proposed research programs
and of work in process .

PHOMOTIOi’JAL ACTIVITIES

With the introduction of charges for MCIC’ s information services , it became necessary

to ‘sel l ’  the user audience on the value of the Center ’s products . A lthough the
primary marketing function for publications is to be provided by NTIS , a general
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promot ional program has been considered essential. The object ives of this activity
are three: to encourage the current users to continue to emp loy MCIC’ s serv ices ,
to broaden the user communit y in the governmen t and contractor sectors , and to
introduce new audiences to the Center ’s benefits (particularly the public sector).

The current promotiona l program consists of:

1. The issuance of a monthly Newsletter to regular users; distributed
free of charge , the MCIC News letter provides general news of
interest ing developments in the advanced materials , summar izes
new mater ials procurements and sources sought , advises of technical
meet ings , and -- most importantly —- announces new MCIC products
and services . The Newsletter is informa l, intending to maintain a
free dialogue between the Cen ter and its technical community .

2. The preparation of a descriptive fi lm on MCIC to be used in intro-
ducing the Center to visitors , to groups in the user organizations ,
and to conferences or exhibits . The 8-minute fi lm , prepared partl y
~it Battelle expense has been shown to audiences throughout the
country and is frequently on loan to companies or agencies not full y
aware of MCIC.

3. The distribution of special flyers and publication announcements ,
primarfly those prepared by NTIS.

4 . Participation in conference exhibit,~ suc h as the ASM annual meeting
in 1971 and the ASIS national conference in 1972 .

Additional marketing activities are planned for the coming year, to include the pur-
chase of special mailing lists for publication announcement , v isits to selected agencies
and companies and discussions with publishers of trade journals.

NATIONAL TECHNICAL INFORMATION SERVICE (NTIS)

In order to take advantage of the established and extensive resources of NTIS , the
DoD sponsor , in conjunction with the imp lementat ion of the service charge po licy,
offered the option of use of NTIS for the dissemination of IAC information products .
Paragraph 2.3.4 .4 of the MCIC work statement (A ppendix A) provides for this option .
Recognizing that the role of the information ana l ysis center is to provide technical
expert ise rather than marketing ski lls , MCIC chose to accept this plan and initiated
working arrangements with NTIS in May of 1971. The first publication to be con-
si gned to NTIS for sale was report MCIC 71—01 , issued in August 1971. An interim
letter agreement cover ing arrangements for NTIS sales of this and subsequent publi-
cat ions was written in June 1971 , following the terms of DSA/ NTIS MU No. 72-
DSA— 1 .  This provides for all sales to be handled by NTIS with income subject to a
handling charge of $2.25 per report and a 10 peri’ ent market ing fee .
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A tota l of ten MCIC reports plus the two Review subscri pt ions series were con-
si gned to NTIS during the reporting period . Sales of these publications are
reported in the paragraphs above; resulting income is shown in Figure 6. Al -
though recognizing that there has been insufficient time to have obtained a
reasona ble estimate of the market for MCIC publications and that many factors
(e.g., price sensitivity) have yet to be evaluated , it nonetheless must be ob-
served that such sales to date ore disappointing . An important reason for this must
be the lack of experience in the promotion and sale of technical materials which
prev iousl y were distributed free of charge . Put a princi pal cause for the minima l
sales is the lack of an organized and ongoing marketing program. Through this
contract per iod, MCIC, except for announcements through its Newsletter , depended
on NTIS for all sales promotion act ivit i~ s . That agency, unfortunatel y, has
su ffered understandable de lays cr~d diff icult ies in the imp lementat ion of its mar-
keting efforts for the lACs. Through Jul y 1972, NTIS announcements had been
issued onl y on the first four of the MCIC reports; the announcement of the MCIC
Review subscri ption service (which began in January) did not get distributed
until A pril. In effect , t hen , literall y a ll sales of MCIC publications through
Jul y resu lted onl y from announcements in the Center ’s Newsletter . This fact must
be taken into account when evaft -ating the results of the MCIC publication sales
program in FY72 .

However , it s hould also be recognized tha t the NTIS marketing program for the
IACs became full y staffed in June and that now a very substantial effort is being
put into an aggressive and dynam ic promotional activity . As of this writing, a
comp lete ‘kit ’ J report announcements , order blanks , descri pt ive material , etc.,
has been prepared for MCIC and a widespread advertising program initiated. There
is , therefore , cons iderable reason for encouragemen ’ and expectation that the
distribution of MCIC publications through sales to the techn ical communit y w ill
ex pand rap idl y in coming months .

A formal continuing agreement with NTIS for sales and marketing services for MCIC
is being negotiated and should be finalized by the t ime of issuance of this report.

MCIC SERVICE CHARGE PROGRAM

Although the DoD policy of charges for information services provided by its IACs
was first stated in July 1968, a var iety of technical , contractual , and legal issues
delayed its broad implementat ion by the Centers unt il 1971. In the intervening
period, most of the Centers , including DMIC and DClC (and later MCIC) introduced
fees for particular services and/or publications .

With the princi pal contractual issues resolved in mid—197 1, MCIC began a phased
trans ition to service charges beginning in August. As of that month, all new MCIC
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METALS AND CERAMICS INF ORMATION CENTER CONTRACT SUMMARY — FY72

Manhours
Area Title Units Professional Nonprofessional Costs Income

(1) Acquisition and Input of Source Information
a. Number of Accessions 4277

- - - 7720 8778 $278 323b. Accessions entered into file 3096

(2) Technical Inquiries
a. Inquiries received and processed 594
b. Inquiry responses 3987 2196 123,981 $4189

Paid (1)
Unpaid 532

(3) Nontechnical Inquiries Processed 1653 (6) (6) (6)

(4) Handbooks and Databooks
a. Hand/databooks issued 0
b. Hand/databooks in preparation 3 (7) (7) (7)
c. Hand/databooks supplements issued
d. Hand/databooks supplements in preparation 1

(5) State-of-the-Art Reports
a. Reports issued 12 2829 2069 107,000 10,037 * 1(3
b. Reports in preparation 13

(6) Current Awareness Bulletins lssued(2) 61 3009 1118 95,508 33,882*

(7) Promotional Activities
a. Newsletters issued 10
b. Visitors 57
c. Meetings, conferences, and other personal (6) (6) (6)

promotional efforts 376
d. Other promotional activities (preparation

of MCIC film)

(8) a. Other Direct Incomet4) 2550 270 74,074 77,455
b. Indirect lncome(5) - - - -  - - 296,080

(9) Management and Support 6171 1441 134,833

TOTALS 26266 15872 $813,719 $421,643

~Credited to MCIC account by NTIS.
lncludes $4211 royalties for commercial publications; $5826 credited to Mdc account by NTIS.

FIGURE 6.

25 

--- - - - - - - -J -



F OOTN OTE S TO FY 72 CONTRACT SUMMAR Y

(1)  Inquiries processed after 1 5 December 71 . when fees for technical inqu ri es were ini tiated .

(2) MCIC’ s Reviews were d istributed free of charge through December , 19)1; distribution totaled about 4000 per issue. Placed on a
s ubscr ,pt ,on basis in January . 1972 . total paid subscriptions thr ough July, 1972, were 346 for Ceramics Review . 4) 3 for Metals Review.

(3) income for reports includes NTIS credits for 11 35 reports sold during contract period , income fr om sale on DCIC 69-1 Conference
Proceedi ngs royalties from sale of DMIC 245 and royalties paid by ASTM for io~nt publ ications.

(4) D,rect income , in addit ion to sale of publications and inquiries , includ es :

Soi rce

~

ect 
_______ _______ 

Funding Basis 
- 

Amount
-- Survey of US.  vs Soviet Materials Technology for ODDRE MIPR: Contract Mod . P00007 $21 ,688
- - Special Studies for TTCP/ODDRE MIPR: Contract Mod . P00008 25,000

-- Addition al Surveys of U.S. vs Soviet Materials Technology for OD ORE MIPR: Contract Mod. P000.11 24 ,767

— Clas s f ed Study for ODDRE MIPR: Contract Mod. P00012 6,000
$77 ,455

151 indirect income includes:

Source /Subject Amount
Publication of Proceedings of American Carbon Conference $ 5,000

F 
Special Paper for Brook lyn Polytech Inst. 176

Publicati on of Joining Review for Metals Properties Council 6.000

Preparation of Fracture Mechanics Data Handb ook (Contract F3361 5-72-C-I 227) Mod. P00001 49,500

Preparation of New Edition and Supp lementstoTit an ium Handbook (Contract F3361 5-72-C -1227 1 29.957

Technical Service Agreements for Air Force , Navy and 5 Industrial Firms 2,780

Preparation of Manual on Forg ing Practices ’ (Contract F 3~~ 1 571 -C 1 565) 106,000

Current Awareness Service on Composites (Contract W7405-ENG-92) 19000

Technical Services Provided to Other (Government) Sponsored In-House Programs ” — Ref . PAR 2 3 4 .6 of 71 .950
Work Statement . Appendix A (est.)

Credit for Technical Inquiry Services for Non-Pay ing Government Agencies — Ref Interim Policy ’ 11 Jan 1972 5,717

$296,080
(6) 

Man-hours and costs for non-technical inquiries and promotional activities are included in management and support tota ls.
I)) Costs for handbook programs charged to separate contractt.

•To be published as MCIC Handbooks.
‘Government contract numbers available on request; not included in this total is an estimated $27,500 technical assistance provided
to industrially-sponsored pro grams.

26



tec hnical reports were consi gned to Notional Technical Informat ion Service (NTIS)
for sale. Fees for technical inquiry services were instituted in December 1971 .
Beginning in January ~972, the MCIC current awareness bulletins, the Reviews of
Metals and Ceramic Technology , were placed on a subscri ption basis , throug h
NTIS , comp leting the transition .

The objectives of the service charge program are to recover port —— of all -— of
the costs assoc iated with the ‘output ’ of the Center , thus providing an income to
offs et rising costs and to provide for expansion of services to the technical communit y.
The revised contractual statement of work for MCIC adopted in November of 197 1
states as a goal for the MCIC service charge program achievement of an annual rote
of income equa l to 50 percent of the initial contract funding by 31 December 1972 .

MCIC income is treated in two categories , Direi~.t Income from soles of publications
and serv ices , returned directl y to the contract; Indirect Income , const ituting
separatel y funded studies assigned to MCIC , by both governm ent and industrial
sponsors . The latter a lso includes costs of services provided by MCIC to other
sponsored programs in-house , in accordance with Paragrap h 2 .3 .4 .6 of the MCIC
Work Statement (A ppendix A) ,  Income totals for the report period are pr esented
in Figure 6; details on the sources of such income are given in the footnotes to
that Figure. It should be noted , incidentall y, that although income in both categories
was generated throughout the reporting period , that port ion reflecting sales of pub-
lications and technical services represents onl y t he seven months of sales effo rt since
introduction of full—charge policy 1 January 1972 .

A part from separately sponsored MCIC studies or those funded as supp lements to the
MCIC contract , income at present is received through three channels, Al l  publica-
t ions , except ing the free MCIC Newsletter , are sold through NTIS; recei pts from
such sales are credited to DSA for addition to the MCIC contractual funding . Many
cha rges for MCIC technical inquiry services also are billed through NTIS and
s imilarl y credited . However , a preferred arrangement in many cases is the establish-
ment of a separate technical assistance agreement with Battelle , providing for MCIC
services . A t present, MCIC has six such agreements , including one for the Air Force
Materials Laboratory . Income from these separate contracts is reported in the Indirect
category mentioned above. A third source of income is through royalties for com-
merc ially published MC)C reports , including DMIC Report 245 (published by Bayer &
Company) and joint technical publications with ASTM.

The MCIC contract es tablishes as a goal for the service charge program the achieve-
ment , by December 1972, of an average rate of total income equal to 50 per c ent
of the initial contract funding . As Figure 6 reports , tota l income for the reporting
period (essentiall y FY72) was $42 1,643 . This represents 57.8 percent of the initial
contract funding for that period , $730,000. Thus , the stated goal has been exceeded,

— 
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It must be realized , however , that Direct Income averaged 17.2 percent of con—
tract funding For the period, w hile Indirect Income averag ed 40.6 percent. The
bulk of that Direct Income was in special studies funded as supplements to the
MCIC contract . The direct return from sale of publications and inquiries must
be cons idered as app licable onl y over the past seven -month period, and
averaged $6,873, or 11 .3 percent of the (initial) monthl y contract funding .

Because the NTIS marketing program had not been implemented until the end of
the reporting period, and because the flow of publ ications for sale built up
graduall y during the initial seven months , there is good reason to antici pate that
the return from sale of publications and inquiry services wi ll steadil y increase in
com ing months , However , it seems clear that a major increment in the ‘ income ’
to the program must cont inue to be the special studies and programs ass igned to
MCIC as supp lements to the contract or as separate contracts . It also seems rea-
sonable to conclude that , under present arrangements , the fees for technical
inquiry services wi l l  return only a fraction of the cos t of maintaining that service
(which is , in our judgment , the most valuable service of the Center , if properl y
and sufficientl y utilized).

FUTURE PLANNING FOR MCIC

The present MCIC program content is the result of nearl y e ighteen years of experience ,
growt h and change. Yet over that period of time , the fundamental functions have
rema ined the same -- maintenance of an up—to—date , aut hor itat ive in format ion base,
techn ical advice and assistance , current awareness serv ices , techn ical reports and
handbooks , and special studies . We believe , in fact , that these are the pr imary obli-
gat ions of an information anal ys is cen ter and propose to continue all five to the degree that
resources w ill perm it.

However, even assuming th is framework of fundamental functions, there is substantial
opportunity for continued improvement in MCIC service to the DoD sponsor and to the
techn ical community . In addition to the introduction of service charges , a number of
other , perhaps more subtle , changes have been made in MCIC activities in the past
two or three years: the convers ion of the information base to a full y computerized
storage/retrieva l system; the com bination of the metals and ceramics scopes; the adoption
of new formats tar all publications , substantiall y increasing readability , conven ience
for reference use , etc.; the imp lementa tion of major handbook programs; the initiation
of the MCIC Newsletter; improved reporting of new contract information; experimenta-
t ion with new methods of communication (see below) . Physical facilities , too, have
been s ignificantl y improved , and better information handling and process ing equipment

introduced .
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Constant attention is given by MCIC management to the planning of stead y improve-
ment in the Center ’s programs . Such planning addresses three basic objectives:

( 1) Assurance o’ maximum technical qua lity and professional efficiency
in t he Center s primary operations

(2) Expansion of the user technica l community and of the scope of MCIC
services

(3) Introduction of innovative and more effective methods of communicating
contemporary information on mater ials technology.

W ith these purposes in mind , t he following are some OF the developments planned, or
under cons ideration , for the near future .

Information Operations

MCIC’ s information base currentl y expands at the rate of 300 to 500 accessions per month.
The system is highl y mecha nized and uses (as described above) computerized storage
and retrieval. Three major developments are being considered for further improvement
in both the utility and the cost—effectiveness of the information base .

For most of its existence , a key element of MCIC’ s files has been the preparation and
storage of extracts of all accessed (and accepted ) reference material. About two
years ago, t he preparation of such extracts was discontinued in most instances , as an
economy move. (Extracts are prepared on any reference on the first instance when it is
ca lled up for use, but no extracts are stored in the computerized file.) Although the
avai laoi li t y of the extracts in machine—readable form offers prospect of additional
informat ion products and speeds literature searches , the computer storage costs could not
be jus t i f ied .  A stud y is being initiated to evaluate the use of a new on—line microfiche
storage system , which potent iall y can offer the same benefits as computer storage at a
fract ion of the relative cost.

With the cooperation of DSA , arrangements are being made for the establishment of an
on— line connection to DDC’ s integrated files . These consist of several data bases,
access to w hich could subs tantiall y enhance MCIC’s resources:

(1) Program Planning (DD 1634)

(2) Work Unit Summaries (DD 1498)

(3) Technical Reports (DD 1473) .

Under a special clause in the FY73 MCIC contract , the Center and DDC will conduct
a joint evaluation of the remote access system , and of the usefulness of DDC’s com-
puter ized fi les to the Center ’s mission . In the longer term , th is DDC network connection
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offers t he prospect of reduction of information processing in—house and on—line avai l—
abilit y of AEC and NASA information bases . The MCIC/Battelle direct DDC access
insta llation wi l l  be the onl y one of its kind in a nongovernment facil i ty . Thus , the
eva luation wi l l  prov ide advice of value to the entire DoD IAC program, as well  as
to DDC and MCIC. It is antici pated that this evaluation wi l l  require 8 to 12 months
to full y comp lete .

The third -— and longer range -- development is the prospect of eventual direct on-
line access to MCIC’ s computerized files by user agenc ies and companies . The Center ’s
mac hine fi les system has been designed from the outset to permit controlled remote
access . A number of operational tests and demonstrations alread y have been conducted,
from locations in Washington , Los Angeles , Huntsville , and Detroit. F.~asibi lity alread y
has been full y demonstrated . The practical quest ions to be resolved include the accept-
ance to the user engineer community , adaptability to the remote location environment ,
cost—e ffectiveness , met hods of handling and controlling charges , and, of course , tec h-
nica l benefits to the user organization . During the coming contract period , plans w ill
be made for at least two test on-line connections , one in a government laboratory, one
in a contractor fac i l i ty .  MCIC will propose to s hare expenses in the test installations
during the trial per iod . It is expected that the results of these evaluations wi l l  be
available in 12 to 18 months .

As these evaluation programs are being conducted, and further improvements in the MCIC
computer ized information base are made , cont inued attention is being given to adapt-
ability to the inevitable networking of the IAC systems . We foresee a probability that ,
within a decade , ther e w ill be on-line interchange among not onl y the DoD information
ana lys is centers , but between these centers and technical information programs in
several locat ions throughout the worl d . Mdc , in planning of technical improvements
in its own system , w ill assure that it is able to continue to play a leading role in the
exchange and dissemination of materials information .

Inquiry Services

As is the case with MCIC, other DoD Centers have experienced the same dramatic
reduct ion in technical inquiries after introduction of service charges . We believe that
the important effect on this particular service already is apparent; this service , which
we have always cons idered to be the most important function of the IACs , is becom ing
unproductive, uneconom ic , and unavailable to the technical community . Due to the
costs of process ing inquiries which are cancelled due to estimated price, the difficulties
of charg ing a user for a negative response , and the excessive cost of processing the
necessary paperwork for payment (both by the Center and at the user organization), the
techn ical inquiry operations are running at a considerable loss . A substantial increase
in volume could alter this pic ture , but does not appear likel y.

We believe that the first objective of the DoD information anal ys is centers is to reduce
dupl ication ot effort , ass ist in the solution of urgent technical problems , and contr ibute
to the more rapid development of DoD systems . And we believe fhat the most effective
means for accomp lishing this is through the provision of authoritative timel y techn ical
ass istance. For these reasons , we are concerned with the current lack of utilization
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of t he IAC tec hnical inquiry services , and we wi l l  urge our DoD sponsor to modify
the current policy to permit the Centers to provide -- to DoD agencies and con-
tractors -— technical inquiry services at no charge.

A lthough we hope for a favorable reaction to this recommendation , MCIC is con-
t inuing to exp lore alternatives w hich may assure greater availability and use of this
tec hnical service. Among these are:

(1) Provision of all MCIC services on an annual subsr.ript ion
(‘ membershi p’) basis

(2) ‘ Packaged Service Plans’ —— ta ilored to the needs of specific agencies
or user organ izations

(3) Separate annual support by spec ific government agencies for inquiry
serv ices for their own laboratories and contractors .

There ore both benefits and disadvantages in each concept; during the coming contract
period , the feasib i l i ty of each of these --  and other possible — —  approaches will be
invest igated . The obj ective , of course , w ill be to maximize the utilization of MCIC’s
technica l ;~ sources .

Current Awareness Serv ices

The MCIC Reviews of Metals and Ceramic Technology are well accepted in the materials
commun ity . It is intended to retain the current series , w ith particular effort being
placed, both by MCIC and NTIS , on the expansion of the subscri ption lists . Topic
coverage , w ithin the two series , w ill be subject to change as the emphasis in new
materials technology varies , but the framework —— and format -- will be retained .

Because we consider the current awareness activity one of the more important services
of the IAC , additional series of Reviews , addressed to both additional topics and
additional audiences , are being considered . A mong these would be a Review series con-
cerned with the reporting of trends in materials developments and new reauirements ,
and a quarterl y or sem iannual newsletter on government contract awards and new
program definition .

Subscriptions for the current Reviews are handled by NTI S; as of 3~ July, there were
a total of 515 subscribers . It is our opinion that the Review series is of continuing
value to a much larger audience than this. NTIS’ new market ing program will give
particular attention to the MCIC Current Awareness Services; the goal for 1973 is
a minimum of 1000 subscri ptions.
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Publications

MCIC s technical publications proglam is planned on th~ basis of 100 percent
recovery of re lated costs (excepting ce rtain administ rat ive expenses), but it is
recognized t hat such ic turn from sales of reports and handboo~ ‘ wi l l  ex tend over
a per iod of years . Until considerable additional experie nce is obtained with
the NTIS marketing program and a variet y of publications ion the shelf’ , a rationa l
pri. ing policy w i l l  not oe assured . Therefore , for at l east the coming year , it
is intended to maintain the current program , which provi des for issuance of a new
state—o f—the—art report about monthl y (see page 20) . As income is credited to
the MCIC contract from sales of repor ts by NTIS , those funds w i11 be assi gned
pr imaril y to additional publication tasks . The target , under t his current plan ,
is to issue about 15 new eng ineering reports during Fiscal 73.

Three handbooks are scheduled for publication in FY73; two of these ore new ,
the third a reissue and updating of an earlier DMIC handbook . The preparation
of all three is being supported by the Air Force. In all three cases , there are

plans for supp lements and/or additional volumes . We view the issuance and
ma intenance of reliable , author itative and up-to-date reference handbooks as one
of the important functions of the IAC , and hope to add at least one new handbook
or databook to MCIC’ s standard publications each year .

Marketing and Service Charges

As we have noted several times , insufficient experience is available to date to
determine either the potential return on fees for MCIC publications and services ,
or the optimum format for the marketing and promotional programs . With the
current imp lementation of the NTIS marketing effort and the several promot ional
resources now being tested , it is hoped that , by the end of the coming contract period,
reasona bl y reliable data wi l l  be at hand for the definition of a positive, continuing,
user community development plan.

However , it is intendec that the current aggressive effort to expand both direct and
indirect income sources wi l l  be maintained . As mentioned above, sli ghtl y over
11 percent of the initial funding level for the applicable period was recovered through
direct sales during the first 7 months of calendar 1972 . The goal for FY73 wil l  be to
increase this percentage to at least 20 percent. Similarl y, particular attention will be
given to the identification and development of sources For other direct (special
study) funding, which, we have noted, is considered to be one of the more important
uses of MCIC capabilities . The goa l for this category of direct income, which
tota led just over 10 percent of the initial contract funding in FY72 , is 15 percent
for the coming year. Due to definitional problems , it is difficult to establish a
spec ific goal For the indirec t category of income, but the objective wil l  be to achieve
at least a level of 20 percent of base contract funding.
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As mentioned above, we s incere ly hope that the policy regarding technical inquiry
charges can be modified; since t his activity is returning so little income at present ,
a revers ion to the ‘no-c harge ’ plan (for government agencies and contractors)
wou ld have neg ligible effect on cost recovery goals for the program.

Technical Scope of MC IC

The technological environment in which MCIC exisrs is subject to continual change,
both in purpose and in areas of emphas is . Similarl y, MCIC must adapt to, and in
instances , give leadershi p to c hanges in technological need . Such change ranges
from specific technical concerns , suc h as the current concern with the mechanics
of material fracture , to the quest ions of R&D investment and international technolog ical
competition .

Thus , it is intended that MCIC’ s scope of materials interest , and services to the DoD
sponsor , as we ll as to the technical community, regularl y be reviewed . Every
effort wi l l  be made to ‘sense ’ the needs of the audience served by MCIC and to
max imize the utilization of the Center ’s resources .
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A ppendix A

WORK STATEMENT FOR THE

METALS AND CERAMICS INFORMATION CENTER

(Contract F33615-71—C-1067 , P0006)

1 . A bstract. The objective of the Metals and Ceramics Information Center is to provide
information anal ys is services to the Department of Defense components , contractors , and
grantees , U.S. Government Agencies and their contractors , and to the extent practical
without impairment of services to the foregoing users , to the private sector , cons istent
w ith security and other limitations on MCIC information . Additionall y, it is a goa l of
the Center to institute a service charge system for its products and services which ,
when combined with financial ~upport for the program provided by other than DSA sources ,

wil l  provide a rate of separate income by 31 December 1972 equal to at least 50 percent
of the initial (FY72) funding of this contract.

2. Scope of Enç~ineerinq Services and Requirements

2. 1 Functions. The contractor shall operate MCIC and shall be responsible for the

collect ion, rev iew , anal ys is , appra isal , and summary of the available scientific and
tec hnical information and data on the materials as set forth in Paragrap h 2.2. Addit ionally,
the contractor shall be responsible for providing authoritative information to MCIC users

on the materials within the scope of this Statement of Work .

2. 2 Materials. The materials withi n the scope of the MCIC’ s competence and con-

cern include:

2. 2 .1 Metals. Titanium and titanium—b ase alloys , bery ll ium and bery l lium—base

alloys , high—strength aluminum alloys , high—strength steels , high—strength alloys for
elevated—temperature service (super—alloys) , re fractory metals , composites of or conta in-

ing these metals , and coatings to improve corrosion and oxidation resistance of these
mater ials. Magnesium , rhen ium, vanadium , plat inum—group metals and other metals and

alloys used in structural applications shall be covered on a limited basis as resources permit

and needs for information on these metals are recognized .

2. 2 .2 Non—Metals. Sing le crystal and pol ycrysta lline meta l oxides , sulf ides ,

carbides , borides , nitrides , sfl ickles, intermeta ll ics , metallo id elements , and their

re fractory compounds , glasses , car bons, graphites and coatings for these materials , and

combinations and composites of these materials with themselves or with other materials.

2.3 Products cnd Services.

2 .3 .1  The con tractor  shall prov ide technical information services on the materials

w ithin its scope to the users of the Center including the following:
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a. Response to Technical Inquiries

b. Current Awareness Bulletins , news letters , or s imilar technica l
services

c. State—of—the—Art Reports and Memoranda

d . Technical Handbooks and Databooks

e. Other services within th~ scope of this Statement of Work , but
not spec if icall y c ited subjec t to agreement and approval of the
Contracting Officer and the Contracting Officer ’s Technical
Representative (COTR) . The AFML/LAM, WPAFB , 0. 45433
is designated as the COTR. *

2.3.2 Limitations

a. The subjec t of each candidate state—of—the—art report shall be
approved by the COTR pr ior to its prepa ration .

b. Changes in the nature of the above services , additions or
deletions , sha ll be onl y wit h the approval of the COTR.

c. Records of all services provided to users shall be maintained
in a businesslike and auditable manner .

2.3.3 Services Charges —— The contractor shall establish a system of service
c harges including an auditable list of charges and users , app licable to all users and
products that is designed to achieve the 50 percent cost objective specified in
Paragrap h 1 of the Statement of Work and consistent with one of , or comb ination of ,
the following provisions:

2 .3 .4 .1  Reimbursement Procedure -— Reimbursement receiv ed for center
products and services wi l l  be expended within the MCIC program in a manner that will
enhance the tec hnical qual ity and quant ity of products provided MCIC users . Each
category of products and services and income collected therefrom shall be clearl y
presente d in the bills and management reports submitted to the Government.

2.3 .4.2 MCIC may use a commercial publisher as they deem des irable and is
aut horized to negotiate separate agreements for publications and royalties .

2.3 .4.3 Royalty received by Battel le Memorial Institute (BMI) from the sale
of documents prepared during previous DCIC and DMIC contracts will be credited to the
cost recovery objective.

*AMMRC/AMXMR...XP , Watertown , Massachusetts 02 172, designated COTR effective
1 June 1972 .
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2. 3. 4 .4 MCIC may negotiate an agreement with National Techn ica l In-
formation Service (NTIS) for dissemination of MCIC products and collection of
service charges . The agreement wil l  be consistent with the DSA— NJT IS Memorandum

of Understanding No. 72-DSA-1. A copy of the NTIS—MCIC agreement wil l  be
forwar ded to the Contracting Officer .

2 .3 .4 .5  Net reimbursement through sale of Mdc products wil l  be added

to MCIC program.

2.3 .4. 6 Credit toward the cost recovery objective wil l  be allowed for

serv ices provided by MCIC to other spr.nsored activities provided that the cos t of

such serv ice is not charged to this contract and prov ided further that the full cost of

such serv ice is reported in the management reports prescribed in this contract. The
government contrac ts w hose efforts are supported by t his service including the nature

of the service provided wi l l  be presented .

2. 3. 4.7 Costs for reproduction of publications for subsequent sale shall be

an al lowable contract expense , prov ided suc h cost is not otherwise obtained .

3. Special Requirements

3. 1 P roduct Review ReQuiremenfl. State—o f—the—art reports , handbooks and

special reports require review and advice of the Contracting Officer ’s Technical

Representative (COTR) prior to formal pr inting, publication and/or distribution .

According ly, four (4) draft copies of the manuscri pts for such Reports shall be submitted

for review purposes and return advice prior to final printing . Issues generated by this

rev iew shalt be resolved between the contractor and the COTR pr ior to printing and

distribution of the Reports . The contractor wi l l  allow 15 days for this review . Two

(2) cop ies of such final Reports shall be furnished to the COTR for distribution in

accordance with program management needs of the Government. Two (2) cop ies of

each Report shall be forwarded to the Defense Documentation Center (DDC). Copies

forwarded to DDC wil l  be accompanied by announcemen t  advke, including the serv-

ice charge to be made therefor and source of the report. All other copies of these

re ports shall be subject to the service charge provisions specified by paragraph

2 .3. 4.

3.2 Limitations by 0ri~ inato~~ The contractor shall comply with limitations on

dissemination of information established by originators . MCIC users shall be advised

of any limitations or restrictions that expressl y pertain to any of the information supplied .

3. 3 The Technical Information File. Technical information file of MCIC , exclu-

s ive of hardware and personnal , developed under this and prev ious contracts under

DMIC and DCIC at the expense of the Government shall constitute a deliverable item at

the direction of the Contracting Officer in the event of termination or expiration of this

con t lact .
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4 . Reporting Requirement Guidance

4 . 1 The monthl y progress reports s hall contain specific information on the
quant ity of products and services rendered , number and kind of users served , manhours
and costs, and service charges collected and/or expected .

4.2 The summary technical report shall contain specific long—range planning
information .

4.3 Al l  items published and/or furnished by MCIC will be clearl y identified
as products of the Metals and Ceramics Information Center.
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The Department of Defense , in 1955, establ ished the Titanium Metal lurgiGal Laboratory at
Battelle—Columbus , expanding the scope and changing the name to Defense Metals Informa-
t ion Center in 1958. The Defense Ceramic Information Center was assigned to Battelle in
1967. The two Centers were combined in 1971, forming the current Metals and Ceramics
Information Center (MCIC). This is the first annual report on the new MCIC program, but its
historical data are derived from the 17 continuous years of these DoD information service
act ivities . \In addition to merging of the two Centers , Fiscal 1972 was marked by the intro-
duction of ~j~e full service—charge policy, wh ich became effective for all MCIC services as
of 1 Janu~~y 1 972 . The first change was reflected in new formats and, to some degree, new
serv ices; the second has had a substantial effect on the dimensions and directions of the Cen-
ter ’s efforts .

~During the contract year reported, 3247 references were added to the approximatel y 100,000
items in the MCIC files . 580 technical inquiries were processed (more than 809’o of these
before the introduction of inquiry charges) . 61 issues of the Reviews of Metals and Cer cznics
Technology were publ ished; the Reviews now are sold under subscri ption through NTIS. 9
forma l state—of—the —art reports were published-; and three new Handbook programs were ini-
t iated . Several special studies were conducted and the operations of MCIC were converted
totall y to the computerized system which was initiated in 1970. Arrangements were imple-
mented for use of National Technical Information Service for marketing MCIC output.~~
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